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CLAIMS 


tClaim(s)] 

[Claim 1] The 1st magnetic York layer prolonged from a posterior part gap field to a detection edge is touched in the above- 
mentioned posterior part gap field at the magnetic York layer of the above 1 st The 2nd magnetic York layer prolonged to the 
above-mentioned detection edge in the location which is distant from the above-mentioned 1 st MAG York layer although it 
aligned with the magnetic York layer of the above 1 st, It has the pole tip structure where each width of face consists of the 1 st 
equal pole tip layer, the gap formative layer, and the 2nd pole tip layer substantially. The above-mentioned pole tip structure It is 
located between the magnetic York layer of the above 1st, and the 2nd magnetic York layer. Have extended from the above- 
mentioned detection edge to the zero throat location, and the above-mentioned 1st pole tip layer is in contact with the above- 
mentioned 1 st MAG York layer from the above-mentioned detection edge to the above-mentioned zero throat location. The 
above-mentioned 2nd pole tip layer is the thin film magnetic head which is characterized by being in contact with the above- 
mentioned 2nd MAG York layer from the above-mentioned detection edge to the above-mentioned zero throat location and 
which has a magnetic circuit. 

[Claim 2] It is the thin film magnetic head of claim 1 to which the magnetic York layer of the above 2nd is characterized by width 
of face being narrowed by the above-mentioned pole tip structure in the above-mentioned detection edge by width of face being 
made large by the above-mentioned pole tip structure in the above-mentioned detection edge, as for the magnetic York layer of 
the above 1 st. 

[Claim 3] The above 1 st and the 2nd magnetic York layer are the thin film magnetic head of claim 2 characterized by making 
width of face larger than the above-mentioned pole tip structure in the above-mentioned detection edge. 
[Claim 4] The above-mentioned gap formative layer is the thin film magnetic head of claim 2 which demarcates the conversion 
gap of gap length G and is characterized by making thickness of the above 1 st and the 2nd pole tip layer thicker than 2G. 
[Claim 5] The above-mentioned zero throat location is the thin film magnetic head of claim 1 characterized by being demarcated 
by the edge of the above-mentioned pole tip structure prolonged from the above-mentioned detection edge. 
[Claim 6] The process to which the 1 st magnetic York layer prolonged from a posterior part gap field to a detection edge is made 
to adhere, In carrying out sequential adhesion of the pole tip structure where width of face consists of the 1 st equal pole tip 
layer, the gap formative layer, and the 2nd pole tip layer substantially, respectively The process made to adhere to a location 
where the pole tip layer of the above 1 st contacts the magnetic York layer of the above 1 st on the above-mentioned detection 
edge, The manufacture approach of the thin film magnetic head including the process to which the 2nd magnetic York layer which 
touches the magnetic York layer of the above 1 st in the above-mentioned posterior part gap field, and contacts the pole tip layer 
of the above 2nd on the above-mentioned detection edge is made to adhere. 

[Claim 7] Furthermore, the manufacture approach of the thin film magnetic head of claim 6 which the layer in which pattern 
formation is possible is made to adhere on the magnetic York layer of the above 1 st, carries out pattern formation of the layer in 
which the above-mentioned pattern formation is possible, and includes the process which forms aligned opening with a part of 
magnetic York layer of the above 1 st near the above-mentioned detection edge. 

[Claim 8] Furthermore, the manufacture approach of the thin film magnetic head including the process which demarcates the 
above-mentioned pole tip structure by the above-mentioned opening of claim 7. 

[Claim 9] The manufacture approach of the thin film magnetic head of claim 7 that the edge which approached most the above- 
mentioned posterior part gap field of the above-mentioned pole tip structure is characterized by demarcating a zero throat 
location. 

[Claim 10] The manufacture approach of the thin film magnetic head of claim 9 characterized by to form the coil structure 
electrically insulated from the magnetic York layer of the above 1 st, and the magnetic York layer of the above 2nd in the field by 
which the above 1st and the 2nd magnetic York layer were ****(ed) in the field which extends toward the above-mentioned 
posterior part gap field from the above-mentioned zero throat location, and the above was ****(ed). 

[Claim 11] The manufacture approach of the thin film magnetic head of claim 9 which the layer in which the above-mentioned 
pattern formation is possible is a photoresist ingredient, and is characterized by carrying out hard baking of the photoresist 
ingredient concerned, and leaving in the above-mentioned head as a part of above-mentioned electric insulating layer of the 
above-mentioned coil structural steel worker. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pole tip structure where it was improved for the thin film magnetic heads by 

the detail, further about the thin film magnetic head. 

[0002] 

[Description of the Prior Art] According to the Prior art, the transductor called the thin film magnetic head has satisfied the 
requirement of a magnetic-recording technique during many years. With the magnetic-recording technique, it is always required 
that the area consistency which can record information and can be read with high reliability should be improved. For this reason, 
the design of the thin film magnetic head has changed so that the changing requirements for a consistency may be satisfied. 
[0003] For example, by this design, although the design of a Prior art was shown in drawing 2 , in order to prevent the problem 
accompanying a gap of the location of pole pieces, the width of face of the 1st pole piece PI made to adhere on a substrate was 
larger than the width of face of the 2nd pole piece P2. The pole tip which is shown in drawing 3 and by which trimming was 
carried out came to be used as the specification of side read and side writing became severe. In this case, the width of face of 
the pole tip was not limited to the adhesion precision of the pole tip. Because, the pole tip is because trimming was carried out to 
the specific width of face from which the width of face of the pole tips P1 and P2 becomes the same substantially by for 
example, ion milling. However, since processing by the thick photoresist is generally required of the conventional ion milling 
process, as for this approach, use is restricted for the height of a resist, and the application of the narrow width of recording 
track with the very high aspect ratio of width of face. 

[0004] By use of compound magnetic structure, the attempt which is going to improve the engine performance of the thin film 
magnetic head is made. For example, the magnetic head in which the magnetic circuit was formed from the pole pieces 4 and 1 0 
of the permalloy which contacts the up ferrite block 2, the lower ferrite block 8. the posterior part gap closure 5 of a permalloy, 
and a ferrite block, and is prolonged on the front face of air bearing in p.2182 is indicated in an IBM technical disclosure bull ten, 
Vol.1 5, and No. December, 1972 [ 7 or ]. 

[0005] The thin film induction head to which the upper part and a lower pole piece are made to adhere in two steps is indicated 
by U.S. Pat. No. 4589042. After forming York in one phase, it can form with the magnetic material with which the pole tip is 
formed in the next phase, therefore York differs from the pole tip. 

[0006] A lower magnetic pole is formed in U.S. Pat. No. 4839197 in a dress, and the thin film induction head which formed the up 
magnetic pole with multi-piece is indicated. The 1 st part is a pole tip field, a coil is formed after that and the remaining part of an 
up magnetic pole is formed in contact with a pole tip field and a posterior part gap field. 

[0007] No these reference reference is indicated about the thin film magnetic head which the pole tip and a gap layer are formed 
separately and contacts the magnetic York layer on an air bearing front face consequently by which the thick pole tip is formed 
in a precision. 
[0008] 

[Problem(s) to be Solved by the Invention] The key objective of this invention is to offer the thin film magnetic head which 
formed the pole tip at the process different from the remaining part of a magnetic circuit so that the pole tip may be aligned by 
the precision and the width of face and thickness of the pole tip can control strictly. 
[0009] 

[Means for Solving the Problem] According to this invention, the thin film magnetic head is equipped with the 1st magnetic York 
layer prolonged on the detection edge from a posterior part gap field, and the 2nd magnetic York layer prolonged on the detection 
edge in the location which is distant from the 1 st MAG York layer although the 1 st MAG York layer was contacted in the 
posterior part gap field and it aligned with the 1 st MAG York layer. Pole tip structure equipped with the 1 st pole tip layer, the gap 
formative layer, and the 2nd pole tip layer was located between the 1 st MAG York layer and the 2nd MAG York layer on the 
detection edge, the 1st pole tip layer touched the 1st MAG York layer on the detection edge, and the 2nd pole tip layer is in 
contact with the 2nd MAG York layer. 

[0010] This structure has the advantage from which each allowable error holding the dimension of the pole tip and the dimension 
of the pole tip becomes a precision very much. Furthermore, other important dimensions can be further demarcated to a 
precision. Consequently, the side read property and the side write-in property of the thin film magnetic head are sharply 
improved by the application of a narrow truck. 
[0011] 

[Example] If drawing 1 is referred to, a magnetic-disk storage system is equipped with the magnetic-head arm 1 7, and at least 
one magnetic-head suspension assembly 1 3 is attached in the head arm 1 7. In this example, one magnetic-head suspension 
assembly 1 3 is attached in the upper part of a head arm, and another magnetic-head suspension assembly. 1 3 is attached in the 
lower part of a head arm 1 7. Each suspension assembly supports the magnetic-head slider 1 1 at the edge, each magnetic-head 
slider 1 1 has the magnetic conversion means of one piece or plurality generally called the magnetic head, and this magnetic 
conversion means is put on the physical relationship from which a conversion gap can change to the front 'face (only one sheet is 
shown by a diagram) of a magnetic disk 21. An electrical signal is told to a host system from the magnetic head, and is used with 
a host system. The head arm 1 7 is attached in the conventional actuators 23, such as a voice coit motor, so that the magnetic 
head can access each truck on a magnetic disk 21. 

[0012] According to this invention, the pole tip is aligned by the precision, and the thin film magnetic head which formed the pole 
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tip at a different process from the remaining part of a magnetic circuit is offered so that the width of face and thickness of the 
pole tip can control strictly. Consequently, the side read property and the side write-in property of the thin film magnetic head 
are sharply improved by the application of a narrow truck. 

[0013] Drawing 4 and drawing J5 show an example with the desirable pole tip by this invention. Drawing 4 shows the detection 
edge of the pole tip, and drawing 5 shows the perspective view of the pole tip before wrapping a head at expected throat height. 
Although a detection edge is the front face (ABS) of air bearing in this specific example, it is clear that this invention can apply 
also to the head of a contact recording method. The thin film magnetic head 10 is equipped with the 1st magnetic York layer 12 
made to adhere on the nonmagnetic substrate 1 4 (refer to drawing 7 ). The pole tip assembly 1 5 is contacted and formed in the 
1st magnetic York layer 12 including the 1st pole tip layer 16, the gap formative layer 18, and the 2nd pole tip layer 20. The gap 
formative layer 18 is formed with suitable metals, such as NiP, Au, and Cu. The same mask is used for the 1st pole tip layer 16, 
the gap formative layer 18, and the 2nd pole tip layer 20 so that it may mention later in a detail, and they form it at a series of 
same processes. The magnetic circuit of the thin film magnetic head 10 is completed in the 2nd magnetic York layer 22 in 
contact with the pole tip assembly 1 5. % 

[0014] According to theoretical count, the great portion of side read and side writing are generated in the pole tip field located 
from the conversion gap 1 9 in a less than several times as many place as gap length G. With reference to drewing 4 , effective 
width-of-recording-track W is demarcated by the field with which the pole tip layers 1 6 and 20 lap in a conversion gap. In order 
to restrict to the level which can permit the amount of side read and side writing, the distance S1 from the top face of the 1st 
magnetic York layer 12 to the gap formative layer 18 must be larger than 2G, and the distance S2 from the inferior surface of 
tongue of the 2nd magnetic York layer 22 to the gap formative layer 1 8 must also have it. [ larger than 2G ] By the approach of 
forming this pole tip, a precision aligns mutually and the precisely equal pole tip is obtained for the width of face W in a gap field. 
[0015] The completed thin film magnetic head 10 is shown in drawing 6 and drawing 7 . The gap formative layer 18 ( drawing 7 ) 
demarcates the conversion gap 19 which interacts so that air bearing may be formed as everyone knows preferably so that it can 
change to a magnetic medium. For this reason, the nonmagnetic substrate 14 is formed as a slider which has the detection edge 
of the ABS24 grade which approaches record media, such as a magnetic disk which rotates working [ a disk file ], and flies. 
[0016] Both the 1st magnetic York layer 12 and the 2nd magnetic York layer 22 are prolonged in the posterior part gap closure 
26 from ABS24. By ABS24, it is separated by the pole tip assembly 1 5 and two magnetic York layers 1 2 and 22 contact mutually 
in the posterior part gap field 26. Two magnetic York layers 12 and 22 are ****(ed), and form the space for coil structure 28 in 
the space between ABS24 and the posterior part gap closure 26. The coil structure 28 and two magnetic York layers 1 2 and 22 
are separated by the layers 30. 32. and 34 of a nonmagnetic electrical insulation material. With reference to drawing 6 . the coil 
structure 28 has two or more spiral coils 29 which have the 1 st electric contact 36 of a center section, and external electric 
contact 38. Contacts 36 and 38 are connected to external wiring and a head circuit (not shown) in order to process WRITE and a 
READ data signal. 

[0017] Alternative example 10* of the thin film magnetic head by this invention is shown in drawing 8 . In this example, the 1st 
magnetic York layer 12 has width of face wider than the 1st pole tip layer 16. and its width of face is [ 2nd magnetic York layer 
22* ] wider than the 2nd pole tip layer 20. In this example, when forming the masking layer which demarcates a pole tip assembly 
using the insulating material of aluminum 203 or Si02 grade, it is used. By forming the write head which was more excellent in 
this example, since 2nd York layer 22* does not have to make width of face narrower than the 2nd pole tip layer 20 related in a 
pole tip field, it is easy to form it, therefore the dimension in the pole tip field of a layer 22 becomes so important less. 
[0018] according to this invention — the pole tip assembly 15 — a cortformer — a bull (conformable) — it can form so that the 
pole tip may be obtained, here — a conformer — as for the bull pole tip, the dimension and configuration say what is formed 
identically substantially. This design has the advantage that precision with both allowable errors by which the dimension of the 
pole tip and the dimension of the pole tip are held is high. Other advantages are in the point that the precision which can 
demarcate other important dimensions is high. The height of a throat is one of the important dimensions which must be 
controlled strictly, in order to obtain optimum performance in the thin film magnetic head, and it is a dimension from ABS24 to 
the so-called zero throat location. As shown in drawing 7 , a zero throat location is a point which begins to spread in order that 
two magnetic York layers 12 and 22 may surround the coil structure 28. Generally in the thin film magnetic head by the Prior art, 
a zero throat location is demarcated by the insulating layer formed at an angle of [ certain ] within the limits of 20 - 60 degrees. 
In contrast with this, by this invention, in order that an insulating layer 30 may demarcate the edge of the pole tip assembly 1 5, 
the zero throat location 40 is demarcated by the front face of 90 degrees. Therefore, since the edge which clarified compared 
with the sloping edge in the design of a Prior art serves as metrics, the height of a throat can be determined in a much high 
precision. 

[0019] Next the manufacture approach of the thin film magnetic head by this invention is explained, a conformer — bull thin film 
magnetic-head structure is equipped with the 1 st magnetic York layer 1 2, the pole tip assembly 1 5, and the 2nd magnetic York 
layer 22 as shown in drawing 4 and drawing 5 . Pattern formation of the 1 st magnetic York layer 1 2 is carried out to the expected 
York configuration with the conventional plating. Next, the pole tip assembly 1 5 is formed by electroplating using the same resist 
frame, and the pole tip layer 1 6 several times the thickness of gap length and the self-align structure for 20 are formed by it, 
respectively. The coil structure 28 and an insulating layer are formed in the 1st magnetic York layer 12 for this pole tip assembly 
after ** "be sewn and attached (stitch)." The junction "sewn and attached" is formed by making the existing layer carry out 
adhesion contact, and making a layer adhere to it so that a magnetic continuity may be established between two-layer. If the 2nd 
magnetic York layer 22 is finally sewn in the 2nd pole tip layer 20, thin film magnetic-head structure will be completed. 
[0020] The specific example of the process sequence by this invention is explained with reference to drawing 9 thru/or drawing 
14 . This process sequence is suitable for manufacturing the thin film magnetic head shown in drawing 3 . After making the 1st 
magnetic York layer 1 2 adhere as a perfect coat by plating on the substrate 1 4 shown in drawing 7 , pattern formation is carried 
out to an expected configuration by chemical etching. Make the plating base of NiFe adhere, for example, the layer of the 
ingredient in which pattern formation, such as a photoresist is possible is made to adhere, pattern formation is carried out and 
the opening 44 of a rectangle as shown in drawing 9 is formed. Here, the layer of the ingredient in which this pattern formation is 
possible itself remains for showing the appearance (the shape of a rectangular parallelepiped) of opening 44. Next as shown in 
drawing J 10 , electroplating of the 1 st pole tip layer 1 6 is carried out with suitable magnetic materials, such as NiFe, electroplating 
of the metaled nonmagnetic gap layer 18 is carried out with suitable ingredients, such as NiP, Au, and Cu, electroplating of the 
2nd pole tip layer 20 is carried out with suitable magnetic materials, such as NiFe, and the pole tip assembly 15 is formed in the 
opening 44 of the layer in which pattern formation is possible. In the meantime, removal thru/or modification of a mask is not 
made but a single photoresist layer is used continuously. Next as shown in drawing 1 1 , it removes by exposing and developing 
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the anterior part of the layer in which pattern formation is possible, and a layer 42 is formed. Under the present circumstances, 
the posterior part of the layer 42 in which pattern formation is possible remains. In the trailing edge 46 of the pole tip assembly 
15, self align of the layer 42 is carried out to the pole tips 16 and 20. Here, a trailing edge 46 is also the posterior wall of stomach 
of opening 44. here — other parts of a layer 42 — also ******(ing) — it is not necessary to carry out self align and, and is not 
necessarily on a straight line like drawing 1 1 . Next hard baking of the layer 42 is carried out ( drawing 12 ), and the 1 st insulating 
layer 30 is formed. That is, a layer 42 changes to an insulating layer 30. In this case, the trailing edge 46 of the pole tip assembly 
15 which forms and demarcates a zero throat location (the dotted line 40 of drawing 7 shows) is made to carry out self align of 
the insulating layer 30. Next, the coil structure 28 (refer to drawing 7 ) is formed by the conventional approach, and insulating 
layers 32 and 34 are formed. Next, as the 2nd magnetic York layer 22 is formed by plating and shown in drawing 1 3 , this layer 22 
is sewn in the 2nd pole tip layer 20. Next, thin film magnetic-head structure is wrapped and ABS24 is formed. The acquired 
structure is as being shown in drawing 14 . The parallel line which is extended to drawing 13 and extended on both sides of the 
pole tip by drawing 14 here is the part of the magnetic York layer 12, and is neither a layer 42 nor an insulating layer 30. 
[0021] The alternative example of the manufacture sequence by this invention is explained with reference to drawing 15 thru/or 
drawing 1 8 , This manufacture sequence is suitable for manufacture of the thin film magnetic head shown in drawing 8 . After 
making the 1st magnetic York layer 12 adhere as a perfect coat by plating, pattern formation of it is carried out to an expected 
configuration by chemical etching. Make the plating base of NiFe adhere, for example, the layer of the insulating material in which 
the pattern formation of aluminum 203 and Si02 grade is possible is made to adhere, and the opening 44 of a rectangle as 
carried out pattern formation and shown in drawing 15 is formed. Next, as shown in drawing 16 , electroplating of the 1 st pole tip 
layer 16 is carried out with suitable magnetic materials, such as NiFe, electroplating of the metaled nonmagnetic gap layer 18 is 
carried out with suitable ingredients, such as NiP, Au, and Cu, electroplating of the 2nd pole tip layer 20 is carried out with 
suitable magnetic materials, such as NiFe, and the pole tip assembly 1 5 is formed in opening 44. In the trailing edge 46 of the pole 
tip assembly 15, self align of the layer 42 is carried out to the pole tips 16 and 20. A layer 42 remains into a head and forms 1st 
insulating-layer 30" In this case, the trailing edge 46 of the pole tip assembly 1 5 which forms a zero throat location is made to 
carry out self align of insulating-layer 30*. Next, the coil structure 28 (refer to drawing 7 ) is formed by the conventional 
approach, and insulating layers 32 and 34 are formed. Next, 2nd magnetic York layer 22* is formed by plating, and as shown in 
drawing 17 , this layer 22* is sewn in the 2nd pole tip layer 20. Next, thin film magnetic-head structure is wrapped and ABS24 is 
formed. The acquired structure is as being shown in drawing 18 . 
[0022] 

[Effect of the Invention] As stated above, according to this invention, the pole tip is aligned correctly and the thin film magnetic 
head by which the width of face and thickness of the pole tip were controlled strictly is obtained. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view of a magnetic-disk storage system. 

[Drawing 2] It is drawing showing the air bearing front face of the pole tip of the 1 st example of the thin film magnetic head by 
the Prior art 

[Drawing 3] It is drawing showing the air bearing front face of the pole tip of the 2nd example of the thin film magnetic head by 
the Prior art. 

[Drawing 4] It is drawing showing the air bearing front face of the pole tip of the thin film magnetic head by this invention. 
[Drawing 5] It is the perspective view of the pole tip of the thin film magnetic head by this invention. 
[Drawing 6] It is the top view of the thin film magnetic head by this invention. 
[Drawing 7] It is the sectional view which met the line 6-6 of drawing 6 . 

[Drawing 8] It is drawing showing the air bearing front face of the pole tip of the alternative example of the thin film magnetic 
head by this invention. 

[Drawing 9] It is the perspective view showing one of the processes of a series of which manufactures the pole tip of the thin 
film magnetic head by this invention. 

[Drawing 10] It is the perspective view showing one of the processes of a series of which manufactures the pole tip of the thin 
film magnetic head by this invention. 

[ Drawing 1 1 ] It is the perspective view showing one of the processes of a series of which manufactures the pole tip of the thin 
film magnetic head by this invention. 

[Drawing 12] It is the perspective view showing one of the processes of a series of which manufactures the pole tip of the thin 
film magnetic head by this invention. 

[Drawing 13] It is the perspective view showing one of the processes of a series of which manufactures the pole tip of the thin 
film magnetic head by this invention. 

[Drawing 14] It is the perspective view showing one of the processes of a series of which manufactures the pole tip of the thin 
film magnetic head by this invention. 

[Drawing 15] It is the perspective view showing one of the processes of a series of of the alternative example of process 
sequence which manufactures the pole tip of the thin film magnetic head by this invention. 

[Drawin g 16] It is the perspective view showing one of the processes of a series of of the alternative example of process 
sequence which manufactures the pole tip of the thin film magnetic head by this invention. 

[Drawing 17] It is the perspective view showing one of the processes of a series of of the alternative example of process 
sequence which manufactures the pole tip of the thin film magnetic head by this invention. 

[Drawing 18] It is the perspective view showing one of the processes of a series of of the alternative example of process 
sequence which manufactures the pole tip of the thin film magnetic head by this invention. 
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[Drawing 5] 
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[Drawing 12] 



[Drawing 17] 
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